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Executive Summary

Site Setting
The site comprises circa 0.3 hectares of brownfield land.  It is located off Dale Street and 

Little Lever Street in Manchester city centre, at National Grid reference 384565, 398381.

Flood Risk
The EA fluvial and tidal flood map shows that the site and its surroundings is wholly 

contained within an area designated as Flood Zone 1.

Consultations As part of consultation process, we have approached United Utilities (UU). 

SUDS,

Surface 

Water 

Management

& Preliminary 

Drainage 

Strategy

Surface water flows generated by the development’s hard surfaces will be attenuated into 

the wider system.

According to the SUDS hierarchy consideration has been given to sustainable methods 

such as infiltration/soakaways. Based on available information infiltration is not expected to 

be viable.

The runoff generated by the development will be attenuated within the site

Residual flows are proposed to be discharged into the public sewer network operated by 

United Utilities

Controlled 

Water 

Pollution

The underlying ground/groundwater beneath the site should be protected from pollution.  

This will be aided by carrying out the recommendations within this report and by using best 

practice construction techniques.

.
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1. Introduction

Westlakes Environmental, as a part of Westlakes Engineering Limited, have been appointed by Barnfield 

Construction Ltd to provide to prepare a Flood Risk Assessment (FRA) for a 0.3 hectare brownfield site, located 

at 27 Dale Street, Manchester.

This report presents the findings of the FRA, which has been carried out in accordance with the National 

Planning Policy Framework (NPPF), Technical Guidance to the NPPF and Planning Practice Guidance. Other 

documents consulted have included Environment Agency (EA) FRA Guidance Note 1, the local Strategic Flood 

Risk Assessments Level 1 and 2 (SFRA) and Greater Manchester Surface Water Management Plan Stage 1 

– A Strategic Assessment of Surface Water Flood Risk. A full list of documents used to inform this report is 

shown in the reference section.

This FRA aims to identify and assess the risks of all forms of flooding to and from the site and demonstrate 

how these flood risks will be managed, taking climate change into account. The FRA also considers the 

management of surface water runoff and outlines the proposed drainage strategy.

The proposed development should not increase the risk of flooding elsewhere and this FRA has therefore 

been prepared to demonstrate that this has been achieved. Consideration has also been given to BREEAM 

accreditation, including the requirements of Pol 03, the risk of pollution to controlled waters and the site 

conditions prior to, during and after development.

This report is based on information obtained from the site topographical survey and drainage record plans. It 

has also been informed by correspondence the local public water utility company (United Utilities).
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2. Site Setting

2.1. Site Description

The site forms a roughly rectangular parcel of land approximately 14m by 22m in plan with an area of 

approximately 0.03 ha (300 m2).  The site is located at the junction of Dale Street and Little Lever Street in 

Manchester city centre, at National Grid reference 384565, 398381.

The site was cleared following a serious fire in 2010. The site is currently used as a private car park and is 

surfaced with crushed demolition rubble. It is understood that the site is underlain by the original basement, 

now infilled. Part of the original building forms the western site boundary; this is derelict and supported by 

scaffolding. Palisade fencing forms the northern, eastern, and southern boundary.

2.2. Proposed Future Use

The site is intended to be developed for multi-storey office use and retail.

The proposed development is 6 storeys (ground plus five floors) with a basement and a plant deck on the roof.

The proposed site layout is shown on the Architect’s Proposed Layout in Appendix A. 

2.3. Site Levels

From the topographical survey, it can be seen that the site is generally flat and level, at an elevation of 

approximately 47m AOD. The topographical survey is shown in Appendix B.

2.4. Underlying Ground 

A phase 2 Ground Investigation has previously been completed by Westlakes Environmental to gain an 

understanding of the expected site and ground conditions.

Made Ground was encountered at all exploratory locations and was generally found to comprise a black-brown 
sandy gravelly clay, with a high content of fine to coarse angular gravel and cobbles of brick and concrete, 
whole bricks and occasional ash, glass, plastic, metal and wood fragments.

Firm becoming stiff Glacial Till was encountered beneath the Made Ground, to depths of 13.8m bgl in BH1 and 
15.3m bgl in BH3. Fluvio-glacial deposits were at 14.1m to 18.5m bgl. These were found to comprise very 
dense grey-brown fine to coarse sands and fine to coarse subrounded gravels of mixed lithologies.

Groundwater has been measured in the Glacial Clay in one of the boreholes at a depth of 4.87m bgl in BH1, 
and in another at 21.03m bgl in BH2.

The Exploration Hole Location Plan can be found in Appendix C. and for further details refer to Westlakes 
report reference 1059-002-001 Phase 2 Ground Investigation.

2.5. Hydrology

The nearest surface water course is the Rochdale Canal, located approximately 300m to the south-east of the 

site. This is classified by the Environment Agency as being of very good chemical quality.
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3. Flood Risk 

The vulnerability of the site to flooding from rivers, sea and other sources has been considered, along with the 

potential to increase flooding elsewhere through the addition of impermeable areas and the effect on surface 

water run-off. Typical sources of flooding include fluvial, tidal, surface water, groundwater, sewers, and 

anthropogenic sources; these are considered below. The local SFRA has also been consulted.

3.1. Flood Zones

3.1.1. Fluvial/Tidal

Flood maps are produced by the EA for the whole of the UK to highlight areas at particular risk of flooding by 

categorising them into different Zones according to the likelihood of flooding. These maps are based on a 

broad assessment of areas using digital mapping techniques and extracts from the EA flood maps for the site 

and its surroundings are included in the figures below.

The EA fluvial and tidal flood map in figure 1, below, shows that the site and its surroundings is wholly contained 

within an area designated by the EA as Flood Zone 1 (unshaded areas).

Figure 1 – Rivers and Sea

Zone 1 areas are defined in NPPF Table 1 as “land assessed as having a less than 1 in 1000 annual probability 

of river or sea flooding (<0.1%)”. The compatibility of different end uses with the various Flood Zones is shown 

in NPPF Table 3 (see Figure 2 below).
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Figure 2 – NPPF Table 3

The site is proposed to be used as an office accommodation at the basement and the upper 5 floors and retail 

at the ground floor. All uses are deemed appropriate in Flood Zone 1.

The NPPF also includes a Sequential Test, the aim of which is to locate areas of development in areas at 

lowest risk from flooding. However, as the entirety of the site is located within Flood Zone 1 it is already located 

within an area at lowest risk of flooding from tidal and fluvial sources.

3.1.2. Surface Water

The EA’s surface water flood map shown in Figure 3 rates the surface water flooding risk at the site as very 

low.

A vary minor instance of flooding is reported to the south-east of the development site along Dale Street which, 

however, is still noted as Low with an estimated maximum flood depth of less than 300mm.

Surface water flood risks usually result from pooling of surface waters and overland flow during heavy rainfall 

that is not able to drain away.
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Figure 3 – Environment Agency Flood Map – Surface Water – Zone 1

Management of surface water is being considered as part of the development proposals and a preliminary 

drainage strategy is outlined within Section 5 of this FRA report.

3.1.3. Groundwater 

The Level 1 Strategic Flood Risk Assessment commissioned by Manchester City Council states that:

“Groundwater flooding is caused by the natural emergence at the ground surface, of water originating 

from underlying permeable sediments or rocks (aquifers). The groundwater may emerge as one or more 

point discharges (springs) or as diffuse discharge/seepage over an extended area. Groundwater 

flooding tends to be more persistent than other sources of flooding, typically lasting for weeks or months 

rather than for hours or days. 

Groundwater flooding does not generally pose a significant risk to life due to the slow rate at which the 

water level rises; however, it can cause significant damage to property, especially in urban areas.”

An extract of the Map can be seen in Figure 4 and the complete map at Appendix D.
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Figure 4 – Susceptibility to Groundwater Flooding Map

According to the SFRA, the site lies in an area with 0% susceptibility to groundwater flooding.

Although in section 2.4 state that groundwater was recorded at deep depths of 4.87m bgl and 21.02m bgl, the 

probability of groundwater flooding is extremely low.

3.1.4. Anthropogenic Sources

An extract from the EA’s reservoir flood map. Shown in figure 5, indicates that the site is not at risk from 

reservoir flooding in the unlikely event of reservoir failure.
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Figure 5 – Environmental Agency Flood Map – Flood Risk from Reservoirs
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3.2. Correspondence

As part of the FRA process the local public water utility company (United Utilities) were contacted to ascertain 

if they held flood risk information regarding the site, for example records relating to historic flooding or other 

relevant flooding information. A summary of each response is given below.

3.2.1. United Utilities

A predevelopment enquiry was issued to United Utilities and their detailed response is included within 

Appendix E. United Utilities confirmed that there are no known capacity issues in the area and that according 

to their records there are no nearby historical flooding events relating to sewer flooding.

United Utilities also stated that for the site of 0.3 hectares, the flows should be restricted to 6.5l/s at the 1 in 

100-year (+20%CC) storm period.

3.2.2. Internal Drainage Board

The Association of Drainage Authorities (ADA) confirmed that an internal drainage board does not operate 

within the study area, as can been seen by the absence of shaded areas in Figure 6. This implies that natural 

water levels within the area are not thought to have been artificially altered.    

Figure 6 – Internal Drainage Board Interactive Map
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4. Surface Water

In accordance with the NPPF and SFRA, consideration should be given to natural water flows at the site.  The 

development should not adversely affect flow or increase flood risk elsewhere, including increasing run-off 

rates. The disposal of surface water should be dealt with in a sustainable way and climate change should also 

be accounted for. The site drainage strategy is discussed in Section 5.  

4.1. Previous Situation and Development Proposals

The site was cleared following a serious fire in 2010. The site was used as a private car park and is surfaced 

with crushed demolition rubble. It is understood that the site is underlain by the original basement, now infilled. 

Part of the original building forms the western site boundary; this is derelict and supported by scaffolding.

Palisade fencing forms the northern, eastern, and southern boundary.

4.2. Climate Change

There is evidence to suggest that the climate is changing with sea levels predicted to continue to rise along 

with more frequent short-duration, high-intensity rainfall and more frequent periods of long-duration rainfall.  

The NPPF recommends that the effects of climate change be accounted for in FRA, with consideration of the 

EA flood maps and local authority SFRA.  A 20% increase is therefore allowed for within the new surface water 

drainage design to take account of climate change. Climate change may also lead to variations in groundwater 

level. This will also be considered in the drainage design.

4.3. Sustainable Drainage Systems (SUDS)

SUDS are a desirable way to manage surface water disposal within new developments and SUDS methods 

for surface water drainage management are discussed further within the SUDS Manual.

In following the standard hierarchy of drainage solutions, consideration should firstly be given to the discharge 

of surface water runoff by sustainable methods such as infiltration. Soakaways are not considered to be 

suitable at this site because:

• the site is located at a city centre with adjacent structures.

• there is insufficient space within the development to form a soakaway of the required size whilst maintaining

the necessary 5m offset from the building foundations and site boundaries.

• the site sits on approximately 10m to 15m of relatively impermeable Glacial Till.

• the underlying Chester Formation is classified as a Principal aquifer.
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5. Drainage Strategy

5.1. Existing Drainage Arrangements

A predevelopment enquiry has been submitted to United Utilities. A 450mm diameter combined sewer is 

located within Dale Street to the south of the proposed site, a 300mm diameter combined sewer has been 

identified to the east of the site falling south along Little Lever Street before connecting with the 450mm sewer 

at chamber reference 5302.

To the north of the proposed site a 225mm diameter is present within Bunsen Street which is understood to 

flow in an easterly direction before turning north at the junction of Little Level Street towards Stevenson square, 

the 225mm diameter sewer then connects to an adopted 1500mm sewer at chamber reference 6404. 

The response from United Utilities states the following:

“Foul water can be discharged to the public combined water sewerage network at an unrestricted rate and can 

be connected at a point convenient to yourself.

Surface water from this site must drain to soakaway or some other form of infiltration system but if ground 

conditions confirm that this is not a viable solution then the surface water can be discharged to the existing 

public combined water sewerage network with a maximum pass forward flow rate of 6.5l/s.”

5.2. Surface Water Drainage Strategy

In following the standard hierarchy of drainage solutions, consideration should firstly be given to the discharge 

of surface water runoff by sustainable methods such as infiltration. The conclusions drawn from Phase 2 

Ground Investigation together with site specific information is that the use of infiltration will not be effective for 

this site as mentioned at section 4.3 and an alternative method of discharge will need to be established.

The current site is understood to be 100% impermeable with the flows from the previous structure discharging 

via and existing connection to the United Utilities adopted network.

Due to the previous site use, it is considered that the only viable and sustainable solution to provide discharge 

from the proposed development is to establish and maintain the existing site connection to the United Utilities 

adopted network.

In order to define the existing flows originating from the current car park, a 2-pipe network has been formed 

following the guidance contained within Microdrainage modelling software to represent the pre-development 

impermeable area and simulating the 1 in 100-year storm 360minute duration with results shown below in 

figure 7.
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Figure 7 – Brownfield Run Off Calculation – 2 Pipe Method

Although, the Brownfield runoff rate for the critical storm has been calculated to be 1.7 l/s, the response from 

UU states that the combined network can receive a surface discharge runoff rate of 6.5l/s.

Therefore, the maximum permissible discharge rate for the surface water used to inform the calculations was 

6.5l/s.

Surface water run off calculations have been undertaken using the “Microdrainage simulation” programme, 

based on the proposed site layout (Appendix F). The storm water arising during a 1 in 100yr event plus 20% 

allowance for climate change was attenuated within the site by double 450mm pipe before discharging at a 

restricted rate using a hydrobrake to the existing combined water network beneath Bunsen Street.

The outcome of using a hydrobrake to restrict flow to 5.0l/s was that the peak flow during 1 in 100yr event plus 

20% climate change was 5.4l/s, below the 6.5l/s permissible discharge rate from UU.

Microdrainage results are included in Appendix G.
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5.3. Foul Flows

In order to allow the basement to perform as a functional space, it has been understood that a foul connection 

may be necessary, in order to achieve the proposed connection a package pump station will be essential. 

There are several combined sewer networks around the proposed site as shown on United Utilities records 

shown in Appendix E.

The peak flow rate has been calculated using the discharge unit method. The peak foul discharge for the 

proposed development is estimated as 2.5l/s based on the number of floors proposed in the current 

development. 

The proposed foul water drainage flows generated by the proposed development will be collected by a 

dedicated foul water network before discharging to the united utilities combined network.

5.4. Access and Egress

The site is accessed directly from Dale Street, which in the vicinity of the proposed application site is contained 

in EA Flood Zone 1 and are therefore at low risk from fluvial flooding.  There are currently small areas of 

surface water flooding further along the network which may experience localised flooding during heavy rainfall

events.  Provided surface water drainage is managed appropriately during the development then this should 

not impede vehicular or pedestrian access.  Safe access and egress should therefore be maintained.  
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6. Minimising the Risk to Controlled Water Pollution

Consideration has also been given to the risk of watercourse pollution as a result of the proposed development.  

Guidance in ‘The SUDS Manual’ has also been taken into account.  

The potential to minimise watercourse and aquifer pollution during the life of the development is discussed 

below. Consideration has been given to controlled water pollution pre, post and during construction.  

6.1. Pre-Development Situation

The site comprises circa 0.3 hectares (300m2) of brownfield land as discussed in paragraph 2.1, it is 

understood that the current site is positively drained by a network of pipes which ultimately communicates with 

the United Utilities adopted networks withing the immediate vicinity.

From the Phase 2 Ground Investigation (reference 1059_002_001) and the current use of the site, it is 

considered that the existing site in its current condition poses a very low risk to controlled waters.

6.2. During Construction

Site development would entail general construction works to construct buildings and associated infrastructure.  

During site works, earthworks and transportation, efforts should be made to minimise dust generation, keeping 

vehicle movement to a minimum.  

Disposal of waste/spoil should be undertaken in an appropriate manner in accordance with the reduce-reuse-

recycle waste management philosophy.  Any surplus materials should be taken to an appropriate licensed 

waste disposal facility by a registered waste carrier. There will be excavation for foundations, and the 

contractors will need to be vigilant and inspect the arisings for contaminants.  

Safe and appropriate working practices should be adopted during construction, which will help to minimise the 

potential for ‘pollution’ of controlled waters.  

6.3. Post-Development Situation

It is proposed to dispose of surface water from impermeable areas into the surrounding sewers at an 

attenuated rate.

Precautions should be taken to manage future use of water and control run-off.  

Drainage systems should be regularly maintained to ensure that they remain fit for purpose. Consideration 

should be given to the Operation & Maintenance of all proposed surface water features.

Future on-site activities are considered to represent a very low level of risk to controlled waters, as the site will 

be used as an office development.  

The EA provides Pollution Prevention Guidance notes, where further guidance can be obtained if required.  

6.4. Summary

The underlying ground/groundwater beneath the site should be protected from pollution. This will be aided by 

carrying out the recommendations within this report and by using best practice construction techniques.  

A development of office building is proposed, which poses minimise potential contamination risks.  

Overall, the influence of the development on controlled waters has been considered. Potential historic risks to 

controlled waters appear to be very low.  Residual risks from development are thought to be low provided that 

best practice procedures are followed.  
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7. Conclusions

1. The site is wholly contained within in EA Flood Zone 1.  Reference to NPPF Table 3 shows that an 

Exception Test is not required as office end-use is deemed appropriate in Zone 1.  

2. The site is considered to be at low overall risk of flooding. EA mapping indicates that surface water 

flooding does occur in the vicinity of the proposed site and this potential risk has been considered as 

part of the preliminary site surface water drainage strategy.

3. The risk of flooding elsewhere should not be increased as a result of the development.  

4. The nearest surface water feature is located approximately 300m to the south-east.

5. A maximum permissible discharge rate of 6.5 l/s for the 1 in 100-year storm event was used as the 

basis of the proposed design. 

6. Attenuation was provided on the site to ensure that the maximum run off rate of 6.5 l/s is not exceeded 

during a 1 in 100-year storm event, inclusive of a 20% allowance for climate change. The approximate 

level of storage required for the site will be traditional storage structure.

7. The proposed drainage will be designed with sufficient capacity not to flood during both 1 in 30-year

storm event and 1 in 100 year plus climate change storm event (+20%) within the site.  The risk of off-

site flooding would not increase as a result of the development and safe access and egress will be 

maintained.

8. Foul flows are proposed to be taken to the public combined network operated by United Utilities.  

9. The potential for pollution of controlled waters is considered to be low provided best practice 

procedures are following during development.  Drainage systems should be maintained to ensure that 

they do not become blocked and unable to discharge.  
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Appendix A – Architect’s Proposed Layout
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Appendix B – Topographical Survey
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Appendix C – Exploration Hole Location Plan
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Appendix D – Flood Map for Planning



IRK

ME R
SEY

IRWELL

G
L

A
Z

E

MED LOCK

BO

L
L

IN

C

H
O

R
L
T
O

N

PLATT GORE

BAGULEY BROOK

LONGFORD BROOK

TIMP ERLEY BROOK

SINDERLAND BROOK

MOSTON BROOK

F
A

IR
Y

W

E

LL

B

R
O

O
K

F OLLY BROOK

E
L

L
E

N
B

ROO
K

S
IN

D
S

L
E

Y
B

R
O

O
K

W
O

R
S

L
E

Y
B

R
O

O
K

SHAW BROOK

CALDWELL BROOK

H
O

W
C

L
O

U
G

H

G
IL

D
A

B
R

O
O

K

OL D
E

E
A

B
R

O

O
K

W
H

IT
T
L
E

B

R
O

O
K

G
A

T
L

E
Y

B
R

O
O

K

MERSEY OVERFLOW
CRINGLE BLACK B

R
O

OK

O
LD BOLLIN BROOK

BARRO
W BROOK

B
O

A
R

D
M

A

N BROOK

S
T

R

O
MFORD BRO

O
K

W
H

A
R

TO

N
B

R
O

O
K

BOGGART HOLE BROOK

C

ARRS D IT
CH

S
A

LTEYE
BROO

K

K
E
M

PN

O

UGH
BRO

O
K

S IN
GLETON

BROOK

STIR
RUP

B
R

O
O

K

P
L

A
T

T
S

B
R

O
O

K

M
O

S

S
H
O

US
E

FA
R
M

BRO
O

K

W ARBURTON BROOK

W
A

R

D
LEY

BRO

O
K

SINGING CLOUGH

WARBURTON PARK BROOK

MOSS HOUSE BROOK

BLUE BOX DITCH

B
E
N

T
LANES BROOK

BOLLIN

BO

L
L

IN

BOLLIN

S

H
A

W

B
R
O

O
K

MANCHESTER SHIP CANAL G
R

E
Y

IR
W

ELL

CORN
B
R

O
O

K

B
R

ID
G

E
W

A
T
E

R
C

A
N

A
L

ROCHDALE
CANAL

ASHTON CANAL

T0471

M0007

T0474

M0042

S0415

T0475

T0472

M0003

M0008

T0469

M0004

S0001

M0006

T0464

T0478

S0414

S0412

M0010

T0468

M0013

S0008

M0021

M0026

M0001

M0002

S0002

M0012

S0392

T0470

S0011

M0024

T0477

S0004

T0463

M0034

S0018

M0005

S0390

M0025

T0473

S0426

S0413

M0041

S0428

3
6

5
0

0
0

3
7

0
0

0
0

3
7

5
0

0
0

3
8

0
0

0
0

3
8

5
0

0
0

3
9

0
0

0
0

385000

390000

395000

400000

405000

Trafford

Salford

Manchester

Groundwater Flooding

Manchester City, Salford City and Trafford
Councils Level 2 Hybrid SFRA

Drawn by: Date:

Status: Scale:

1:45,000

File Name:

J Cooper

08/03/2011

FINAL

..ArcView\Mapping\Level1\MST_GroundwaterFlooding_V1.3.mxd

Drawing Number:

GW_2.1

Original @ A1

Approved by:

Checked by: J Dimelow

J Cheetham

Date:

Date:

01/02/2011

01/02/2011

The map has been produced in accordance with PPS25: Development and Flood Risk and its
Practice Guide.  This map shows areas that are potentially at risk from groundwater flooding
and should be used to scope suitable mitigation measures in a site specific Flood Risk
Assessment.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on basemapping due to inherent differences in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website.  The mapping of culverted sections of watercourse is a strategic screening only based
upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed studies
such as site specific Flood Risk Assessment. The canals layer does not necessarily cover all
the canal arms, but the modelled overtopping/breaching and hydraulic interactions with rivers
and other waterbodies is complete and accurate as appropriate for a Strategic Flood Risk
Assessment.

The information on the map is based on Environment Agency potential groundwater rebound
areas, data from the Coal Authority, BGS drift geology mapping and Defra Groundwater
Emergence Maps.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are.  The same
approach has been taken in this SFRA.

Council Boundary

Groundwater Issue

Areas at risk of GW Flooding

Areas of shallow GW

Areas at risk of GW rebound

Potential Development Sites / Locations

Employment

Housing

Mixed Use

Other

Regional Centre Boundary

Ashton, Bridgewater and 
Rochdale Canals

Manchester Ship Canal 
/ Grey Irwell

Other Waterbodies

Main Rivers (V8.0)

Culverted

Open

Digitised River Lines

Culverted

Open

0 1 2
Kilometres

This map is based upon Ordnance Survey material with
the permission of Ordnance Survey on behalf of the
Controller of Her Majesty's Stationery Office © Crown
copyright. Unauthorised reproduction infringes Crown
copyright and may lead to prosecution or civil
proceedings. Licence number: 100019568 2011.

for

North

Bank Quay House
Sankey Street
Warrington

WA1 1NN
United Kingdom

Other offices at Atherstone, Doncaster, Edinburgh, Haywards Heath, Limerick,
Newcastle upon Tyne, Newport, Northallerton, Saltaire, Skipton, Tadcaster &
Wallingford

www.jeremybenn.co.uk

t 01925 570876

f 0845 8627772

e info@jbaconsulting.co.uk



27 Dale Street, Manchester
Flood Risk Assessment Report 1059-008-001

Appendix E – United Utilities Records/Correspondance







The position of the underground apparatus shown on this plan is approximate only and is given in
accordance with the best information currently available. United Utilities Water will not accept liability
for any loss or damage caused by the actual position being different from those shown.  Crown
copyright and database rights [2016] Ordnance Survey 100022432.
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SEWER RECORDS

LEGEND

MANHOLE FUNCTION

FO

SW

CO

Foul

Surface Water

Combined

OV Overflow

SEWER SHAPE

CI Circular

EG Egg

OV Oval

FT Flat Top

RE Rectangular

SQ Square

TR Trapezoidal

AR Arch

BA Barrel

HO HorseShoe

UN Unspecified

SEWER MATERIAL

AC Asbestos Cement

BR Brick

CI Cast Iron

SI Spun Iron

CO Concrete

CSB Concrete Segment Bolted

CSU Concrete Segment Unbolted

CC Concrete Box Culverted

DI Ductile Iron

GRC Glass Reinforced Concrete

GRP Glass Reinforced Plastic

PSC Plastic/Steel Composite

PVC Polyvinyl Chloride

PE Polyethylene

RP Reinforced Plastic Matrix

ST Steel

VC Vitrified Clay

PP Polypropylene

PF Pitch Fibre

MAC Masonry, Coursed

MAR Masonry, Random

U Unspecified

WASTE WATER SYMBOLOGY

ABANDONED PIPE

Property Searches

5002 44.97 CO                                                                                   
5003 44.8 CO         38.43 450         CI CI 103.95                              
5004 44.74 CO         39.23 540 780 EG BR 2.24 6
5005 44.45 CO                                                                                   
5007 45.11 CO                                                                                   
5008 44.44 CO         39.81 450         CI CI 27.3 72
5013 43.87 CO         40.17 480 800 UN BR 9.22                              
5090 44.8 CO                                                                                   
5092 44.6 CO                                                                                   
5102 45.29 CO         42.39 150         CI VC 2.24                              
5104 45.6 CO         43.23 150         CI VC 2.24                              
5107 44.87 CO         40.08 460 700 UN BR 9.22 71
5108           CO                   150         CI VC 1.44                              
5109 45.86 CO                                                                                   
5122           FO                                                                                   
5123           FO                                                                                   
5126           FO                                                                                   
5129           CO                                                                                   
5133           CO                                                                                   
5201 46.26 CO         41.39 480 670 EG BR 9.49 53
5202 46.2 CO                                                                                   
5204 46.76 CO                                                                                   
5207 47.28 CO         40.3 1500         CI CO 36.24                              
5208 46.95 CO                                                                                   
5216           CO                                                                                   
5217           FO                                                                                   
5218           CO                   225         CI VC 3.88                              
5219           SW                                                                                   
5224           CO                                                                                   
5290 46.8 CO                                                                                   
5302 47.14 CO                                                                                   
5303 47.14 CO                                                                                   
5304 47.21 CO         40.73 600 900 EG BR 2.24 25
5306 47.24 CO         43.72 225         CI VC 50.99                              
5308           CO                                                                                   
5318           CO                                                                                   
5324           CO                                                                                   
5329           CO                                                                                   
5334           CO                   150         CI VC 3.15                              
5340           CO                                                                                   
5405           CO                                                                                   
5407 47.9 CO         42.82 150         CI VC 5 10
5408 47.65 CO         41.82 300         CI VC 46.01 75
5409 47.78 CO         41.5 600 900 OV BR 36.24                              
5416           CO                                                                                   
5418           CO                                                                                   
5422           CO                                                                                   
5424           CO                   150         CI VC 18.42                              
5425           CO                   150         CI VC 2.11                              
5427           CO                                                                                   
5430           CO                                                                                   
6101 45.35 CO                                                                                   
6103 45.93 CO         43.09 370 610 EG BR 56.21 54
6104 46.02 CO                                                                                   
6106           CO         0 300         CI VC 52.43                              
6108           CO                   225         CI VC 2.67                              
6111           CO                                                                                   
6114           CO                                                                                   
6191 46.68 CO                                                                                   
6192 46.93 CO         43.2 300         CI CO 10 67
6193 46.78 CO         43.03 300         CI CO 32.2 52
6194 46.2 CO                                                                                   
6202 46.99 CO                                                                                   
6204           CO                                                                                   
6212           CO                                                                                   
6213           CO                                                                                   
6214           CO                                                                                   
6216           CO                   150         CI VC 4.51                              
6290 47 CO         42.64 450         CI CO 11.66 97
6291 46.98 CO         42.51 450         CI CO 8.54                              
6292 47.4 CO                                                                                   
6301 47.53 CO         43.72 450         CI CO 7.07 59
6302 47.55 CO                                                                                   
6305 48.21 CO         44.41 375         CI CO 68.77 164
6306 48.41 CO                                                                                   
6309           CO                                                                                   
6313           CO                                                                                   
6316           CO                   150         CI VC 14.2                              
6324           CO                                                                                   
6330           CO                                                                                   
6331           CO                                                                                   
6332           CO                                                                                   
6334           CO                                                                                   
6335           CO                                                                                   
6390 47.87 CO         45.6 300         CI CO 74.69 68
6391 47.44 CO         45.1 300         CI CO 25.08 42
6392 47.46 CO         41.42 1500         CI CO 60.75 70
6401 48.44 CO                                                                                   
6402 48.47 CO                                                                                   
6403 48.31 CO                                                                                   
6404 48.23 CO         44.73 1500         CI CO 4.24                              
6405 48.24 CO                                                                                   
6408 48.56 CO         46.78 300         CI VC 42.45 28
6409 48.05 CO         43.55 600         CI CO 1                               
6411 48 CO                                                                                   
6419           CO                                                                                   
6423           CO                   150         CI VC 2.28                              
6424           CO                   150         CI VC 4.41                              
6426           CO                                                                                   
6428           SW                                                                                   
6432           CO                                                                                   
6435           FO                                                                                   
6437           CO                   150         CI VC 3.93                              
6438           CO                   150         CI VC 2.55                              
6441           CO                                                                                   
6443           CO                   150         CI VC 3.84                              
6447           CO                                                                                   
6451           CO                   150         CI VC 7.79                              
7001 46.21 CO                                                                                   
7190 46.86 CO         44.65 300         CI CO 28.64 33
7205 45.73 CO         44.04 375         CI CO 41.59 416
7206 46.77 CO                                                                                   
7290 47.22 CO                                                                                   
7291 47.3 CO         42.94 600         CI CO 55.01 85
7292 47.35 CO         43.5 450         CI CO 15.23                              
7301 47.3 CO                                                                                   
7304 48.07 CO         43.39 600         CI CO 38.48                              
7305           CO         0 300 380 UN VC 47.46                              
7306 47.19 CO                                                                                   
7309           CO                                                                                   
7390 48.46 CO         43.3 470 630 EG CO 34.41 0
7391 48.03 CO                                                                                   
7392 47.97 CO         43.52 600         CI CO 12.04 109
7402 48.83 CO                                                                                   
7403 48.97 CO         45.08 600         CI CO 81.47 94
7408           CO                                                                                   
8001 38.05 CO                                                                                   
8003 37.66 CO         33.09 300         CI VC 15.81                              
8004 37.76 SW         32.63 900         CI BR 38.01                              
8102 46.67 CO         44.12 150         CI VC 5                               
8103 46.8 CO         45.55 150         CI VC 2.83                              
8301 48.37 CO         41.16 300         CI BR 34.66                              
8302 48.56 CO         41.09 750 850 HO BR 8.06                              
8305 45.88 CO         42.74 150         CI VC 7.3 20
8308           CO                                                                                   
8390 47.88 CO         45.75 300         CI CO 71.22 110
8403           CO                                                                                   
8490 49.89 CO         46.7 300         CI CO 22.36 59
8491 49.45 CO         46.3 300 400 UN CO 89.19 52
9001 39.49 CO         34.98 300         CI VC 28.8                              
9002 38.03 CO         33.32 225         CI VC 4.12                              
9005 37.34 CO         32.29 1900         CI BR 71.35                              
9006 37.22 SW         33.22 900         CI BR 72.95 130
9101 36.79 CO         32.65 1550         CI BR 5.66                              
9201 45.67 CO         41.97 510 680 EG BR 39.58                              
9206           CO         0 300         CI CO 3.61                              
9207 45.26 CO                                                                                   
9208 46.97 CO         43.22 520 560 EG BR 20.62                              
9217           CO                                                                                   
9401 50.56 CO         45.66 900         CI CO 4.24                              

9402 50.14 CO         46.35 300         CI VC 21.26 106
5006           CO         38.87 600 1350 EG BR 2.24 6
5009           CO         0 375         CI VC 2.83                              
5010           CO                                                                                   
5011           CO                                                                                   
5012           CO                                                                                   
5015           CO         0 150         CI VC 3.61                              
5017           CO                                                                                   
5021           CO         0 300         CI VC 5.83                              
5022           CO         0 590 640 EG BR 18.01                              
5101           CO         0 400         CI CO 40.22                              
5105           CO         0 150         CI VC 19.87                              
5106           CO         0 300         CI VC 4.47                              
5110           CO                   150         CI VC 2.78                              
5112           CO                   150         CI VC 3.89                              
5116           CO         0 300         CI VC 27.59                              
5117           CO         0 450 810 RE BR 10.82                              
5118           CO         0 300 400 EG VC 15                               
5132           CO                                                                                   
5205           CO         41.21 600         CI CO 9.49 53
5206           CO         0 460 670 EG BR 11.18                              
5214           SW                                                                                   
5215           SW                                                                                   
5220           CO                                                                                   
5221           CO                                                                                   
5223           SW                                                                                   
5301           CO         0 406         CI CO 16.64                              
5307           CO         0 300 406 UN CO 47.52                              
5309           CO         0 300 406 UN CO 52.5                              
5311           CO         0 300         CI VC 27.02                              
5312           CO         40.64 600 900 EG VC 2.77 28
5320           CO                                                                                   
5321           CO                                                                                   
5323           CO                                                                                   
5326           CO                                                                                   
5330           CO                                                                                   
5331           FO                                                                                   
5336           SW                                                                                   
5339           CO                   150         EG VC 5.8                              
5342           CO                                                                                   
5401           CO                                                                                   
5402           CO                                                                                   
5403           CO                                                                                   
5404           CO         42.12 610 750 OV BR 25.5 42
5413           CO         0 150         CI VC 15.56                              
5414           CO         0 300         CI VC 28.43                              
5415           CO         0 300         CI VC 6                               
5420           CO                                                                                   
5423           CO                                                                                   
5426           CO                                                                                   
5428           CO                                                                                   
5429           SW                                                                                   
6001           CO         0 225 300 UN CO 27                               
6002           CO         0 690         CI CO 38.6                              
6003           CO         0 460         CI CO 19.72                              
6004           CO         0 460         CI BR 31.14                              
6105           CO         0 600         CI CO 32.2                              
6107           CO         0 300         CI VC 29.97                              
6110           FO                                                                                   
6113           SW                                                                                   
6203           CO         0 300         CI VC 60.94 13
6209           SW                                                                                   
6210           CO         0 304 406 UN VC 43.38                              
6211           CO         44.75 300         CI VC 8.06                              
6218           CO                                                                                   
6307           CO         0 375         CI CO 5                               
6308           CO                                                                                   
6310           CO                                                                                   
6311           CO                                                                                   
6315           SW                                                                                   
6317           CO                                                                                   
6318           CO                                                                                   
6319           CO                                                                                   
6320           CO                                                                                   
6321           CO                                                                                   
6322           CO                                                                                   
6326           CO                   150         CI VC 1.76                              
6327           CO                                                                                   
6333           CO                                                                                   
6406           CO         0 225         CI VC 38.29                              
6407           CO         0 300         CI VC 36.12                              
6410           CO         0 100         CI PVC 35.47                              
6413           CO         0 1500         CI CO 7.21                              
6416           CO         0 370 570 RE CO 9.22                              
6417           CO         0 400         CI VC 35                               
6418           CO                                                                                   
6420           CO                                                                                   
6421           CO                                                                                   
6427           FO                                                                                   
6429           SW                                                                                   
6431           SW                                                                                   
6433           FO                                                                                   
6434           CO                                                                                   
6440           CO                                                                                   
6446           FO                                                                                   
6449           CO                                                                                   
6453           CO                                                                                   
6455           CO                   100         CI VC 5.7                              
6456           CO                   100         CI VC 3.59                              
6457           CO                   100         CI VC 3.06                              
6458           SW                                                                                   
6459           SW                                                                                   
7204           CO         0 450         CI CO 37.59                              
7302           CO         0 300 380 UN VC 3.61 0
7303           CO         45.39 300         CI BR 19.27 193
7307           CO         0 850         CI VC 4.1                              
7312           CO                                                                                   
7401           CO         0 600         CI CO 37.8                              
7407           CO                                                                                   
7409           CO                                                                                   
7411           CO                                                                                   
7412           CO                                                                                   
7413           CO                                                                                   
8008           CO         33.65 150         CI VC 15.81                              
8101           CO         0 300 400 UN CO 83.11                              
8104           CO         0 430 790 RE BR 10.3                              
8108           CO         0 430         CI CO 45.65                              
8109           CO         0 430         CI BR 6.71                              
8201           CO         0 225 450 UN CO 47.19                              
8202           CO         0 790         CI CO 31.76                              
8304           CO         41.12 540 800 EG BR 8.6                              
8306           CO         0 300         CI CO 11.31                              
8307           CO         0 570 630 RE BR 63.64                              
8402           CO         0 300 400 EG VC 2.83                              
8404           CO                                                                                   
8405           CO         0 300         CI VC 32.04                              
8406           CO         0 300         CI VC 4.13                              
8407           CO                                                                                   
8408           CO         0 1550         CI CO 103.62                              
9010           SW                                                                                   
9011           CO                                                                                   
9202           CO         0 225 300 UN CO 40.82                              
9203           SW                                                                                   
9204           FO                                                                                   
9205           CO         0 939         CI CO 23.71                              
9209           CO                                                                                   
9216           CO         0 470 620 UN BR 29.15                              
9222           CO         0 375         CI CO 34.71                              
9223           CO                                                                                   
9290           CO         0 480 680 EG BR 31.95                              
9301           CO         0 450 760 UN CO 77.99                              
9302           CO         0 300         CI BR 26.4                              
9404           CO         0 450 610 UN BR 54.45                              
9405           CO         0 939         CI CO 43.27                              
9406           CO         46.15 225         CI VC 21.93 110
5014           CO                                                                                   
5016           CO                                                                                   
5018           CO                                                                                   
5019           CO                                                                                   
5023           CO                                                                                   
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Appendix F – Drainage Strategy Drawings
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Appendix G – Microdrainage Modelling Calculations
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